There are approximately 3.5 million older persons with dementia in the United States (Bernstein & Remsburg, 2007) . Most people with dementia live at home, with the majority of their care provided by family and friends (Alzheimer's Association, 2008) . In addition to the emotional and health costs to families (Mittelman, Roth, Clay, & Haley, 2007; Pinquart & Sorensen, 2007) , the financial cost of caring for patients with Alzheimer's disease is high. Ernst and Hay (1994) estimated that direct and indirect costs of caring for patients with dementia were nearly $70 billion in 1991 in the United States. Given the rise in health care costs over the past 15 years, this figure is likely to be a considerable underestimate of current costs. More recent studies have found that the cost of caring for patients with Alzheimer's disease is higher than the cost of care for patients with other illnesses (Fillit, Hill, & Futterman, 2002; Taylor & Sloan, 2000) . After controlling for comorbid conditions, age, and gender, Fillit and colleagues found that annual costs were $3,805 higher for patients with Alzheimer's disease than for those with other illnesses.
Caregiver interventions typically aim at improving quality of life for the family of the patient with dementia, decreasing feelings of burden and depression, and increasing the ability to manage behavioral symptoms of dementia as well as the other tasks of caregiving. Improving the skills of family caregivers and decreasing their burden are assumed to improve the quality of care and life for the care recipient. When functional and behavioral symptoms are better managed, the costs of care for the recipient should also decrease. Few intervention studies have been designed to examine potential cost savings. Because nursing home residence is a costly component of care and can be relatively easily measured, most studies addressing cost or utilization have focused on delaying nursing home placement in the later stages of the disease progression. For example, it has been suggested that treatment with cholinesterase inhibitors and pharmacotherapy for behavioral symptoms can delay nursing home placement (Lopez et al., 2002; Tariot, 2003) and thereby decrease the total cost of care over the course of the disease. In comparison, caregiver respite may not be effective in delaying nursing home placement (Mason et al., 2007) . A recent systematic review by Gaugler, Yu, Krichbaum, and Wyman (2009) calls into question these and other studies of nursing home placement due to serious methodological limitations and overly simplistic approaches that do not allow for evaluation of the interaction between important predictive factors.
Few nonpharmacological interventions have been tested using sufficient power or length of follow-up to detect an effect on nursing home placement (Brodaty, Green, Koschera, & Koschera, 2003) . Brodaty and colleagues (Brodaty & Gresham, 1989; Brodaty, McGilchrist, Harris, & Peters, 1992) demonstrated that an intensive inpatient training program for family caregivers could reduce caregivers' psychological morbidity and delay nursing home placement and that the training of caregivers continued to have a significant effect on delaying nursing home placement over a 5-year follow-up period. In a follow-up study of the longterm impact of their intervention, Brodaty and Peters (1991) found that delayed nursing home placement resulted in an average cost savings of $7,967 (Australian) over a 39-month period. More recently, Mittelman, Haley, Clay, and Roth (2006) have tracked the effects of their multifaceted and intensive caregiver-focused outpatient intervention to demonstrate significant delays in nursing home placement. Although nursing home placement is unarguably expensive, the other costs associated with the care of patients with dementia are also significant (Fillit et al., 2002; Taylor & Sloan, 2000) . Furthermore, these costs increase as the disease severity worsens (Zhu et al., 2006) .
One recent study examined the cost-effectiveness of a behavioral intervention that successfully decreased hours of care provided by caregivers of patients with Alzheimer's disease (Nichols et al., 2008) . By calculating the number of hours of care provided and the costs of the caregiver intervention, the incremental cost-effectiveness ratio was estimated to be approximately $5 for 1 hr of caregiving time saved for participants in the intervention group. However, no significant differences were found between the groups on health care utilization. Health care utilization data collection was limited in this study to subjective reports by caregivers; no objective measurements of health care utilization were used.
Collection of health care utilization and cost information is an unwieldy process in many health care settings where caregivers and care recipients have many types of health care plans, and multiple systems of health care provision often have to be accessed. In addition, access to Medicare services use and costs can be difficult to attain. However, in the Veterans Health Administration (VHA), all utilization and costs are routinely captured and are accessible to investigators, making VHA an advantageous system in which to examine health utilization and care costs.
In this study, a Telehealth Education Program (TEP) was delivered to spousal, or nonmarried spousal equivalent, caregivers of veterans with dementia across upstate New York using a 10-week telephone group intervention. The effects of the program on veterans' and caregivers' psychosocial health were mixed; however, TEP caregivers reported self-perceived improvement in caregiving skills when compared with caregivers who did not receive the intervention (Shulan et al., 2008) . The goal of this study was to examine the effects of the TEP on health care utilization and costs of the care recipient following caregiver training. We hypothesized that veterans whose caregivers participated in TEP would utilize less health care services, and therefore, there would be reduced health care costs as compared with those receiving usual care (UC).
Design and Methods
This study employed a prospective 2 × 3 randomized control group design. The design had two levels of intervention (TEP vs. UC) and three times of measurement (6 months before the start of intervention, start of intervention to 6 months following intervention start, and 6-12 months following the time period containing the intervention). Institutional review board approval was attained prior to initiating data collection. Recruitment and intervention were conducted sequentially. When approximately 16 caregiver and veteran couples were recruited and consented, they were randomly assigned to the TEP or UC arms of the study and the TEP groups were conducted.
Sample Selection
All participants were recruited from VA Upstate New York Healthcare Network (VA Network 2). The VA health care system is organized into 21 service delivery networks. VA Network 2 encompasses all VA facilities (five tertiary medical centers and 29 community-based outpatient clinics) in New York State other than those in the greater metropolitan area of New York City. Potential participants were identified via (a) the veterans Information System Technology Architecture Patient Care database activity indicating an encounter coded for a dementia diagnosis, (b) clinician referral, and (c) self or family referral in response to information and publicity about the study. Eligible participants for the study lived in their own home or apartment, had a definitive diagnosis of dementia in the medical record, and had a spouse or partner living with them for at least 1 year. In addition, on screening interview, veterans had at least a moderate level of dementia as demonstrated by a score of 3 or higher on the Global Deterioration Scale (Reisberg, 1985) , or they were dependent on at least one activity of daily living as measured by the Physical Activities of Daily Living section of the Older Americans Research and Service Center instrument (Fillenbaum, 1978) and at least three instrumental activities of daily living as measured by the Functional Activities Questionnaire (Pfeffer, Kurosaki, Harrah, Chance, & Filos, 1982) . The spousal, or nonmarried spousal equivalent, caregiver was eligible if he or she was the veteran's primary family caregiver, had lived with the veteran for at least 1 year, and exhibited at least a moderate level of caregiving strain as defined by a score of 7 or more on the Caregiver Strain Index (Robinson, 1983) . Couples were excluded if the caregiver was participating in any other caregiver support group at enrollment, but there was no limitation on the caregivers' choice to participate in other support services after enrollment. Family caregivers who were not spouses or spousal equivalents, such as adult children caregivers, were excluded from this study.
Treatment Conditions
TEP Condition.-The TEP intervention was delivered by telephone using the VA's telephone conferencing system; no video technology was employed. TEP was delivered to groups of up to 8 caregivers during 10 weekly 1-hr telephone meetings. A TEP participant workbook and leader manual were developed for this project. Detailed instructions for leading TEP groups can be found in the leader manual (Wray & Toseland, 2005) . Caregiver participants followed along in the workbook at each of the sessions and weekly homework assignments were included. (TEP leader and participant manuals are available from the corresponding author.)
The TEP group intervention protocol included three primary components: (a) education about dementia and its symptoms and about caregiving skills and resources to address these symptoms, (b) emotion-focused (such as relaxation and self-care strategies) and problem-focused coping strategies (such as problem-solving and caregiving skills), and (c) group support. TEP content was designed to address major areas that can be problematic for caregivers who want to continue to take care of the veteran with dementia at home: (a) verbal and nonverbal communication, (b) effective structuring of caregiver-patient interactions, (c) management of challenging behavioral problems, and (d) accessing resources and planning for the future. Four trained group leaders (three master's-prepared social workers and one nurse dementia care manager) with expertise in geriatrics led the support groups. Treatment fidelity was monitored by a licensed doctorallevel clinical social worker (Ronald W. Toseland) and a licensed doctoral-level clinical psychologist (Laura O. Wray).
UC Condition.-Participants in the UC condition received all usual services that the VA provides, except that they were not offered TEP. As with the TEP group, UC participants were free to seek medical, psychological, social support, and social services that were available through VAMCs or any other source.
Measurement and Outcomes
Demographics and Descriptive Measures.-Baseline and other descriptive measures included age of the caregivers and veterans, the level of education of the caregivers and the veterans, monthly household income, whether the veteran and caregiver had children, the race of the caregivers and veterans, and whether they lived in a house or an apartment. Participants were asked about other caregiver support services they may have received at each time of measurement.
Veteran Health Care Cost and Utilization
Data.-Health care cost and utilization data were extracted by one of the investigators (Jian Gao) who was blind to the participants' group membership. The VA health care cost data were collected from national abstracts of the VA's Decision Support System (DSS) and the fee basis files hosted at the VA Austin Automation Center (AAC). The DSS data included inpatient, nursing home, outpatient, and outpatient pharmacy files. The fee basis data included inpatient, fee inpatient ancillary, fee outpatient, and fee pharmacy files. The resultant cost variables included total cost (total of all the following variables) and its subcomponents that were defined as inpatient cost (total of DSS inpatient costs, fee inpatient cost, and fee inpatient ancillary costs), nursing home cost (total of all DSS nursing home costs), and outpatient cost (the total of DSS outpatient costs, DSS outpatient pharmacy costs, fee outpatient, and fee pharmacy costs).
Utilization data were collected from the National Patient Care Database at AAC, which includes inpatient bed files, contract hospital files, longterm care files, associated census files, and outpatient care files. The following global variables were collected for each veteran participant: total bed days of care (total of all bed days variables), total admissions (total of all admissions), and total outpatient visits (simple count of all visits during each time interval). Total bed days of care was broken down into total acute bed days, total ICU bed days, and total nursing home bed days. Similarly, total admissions was broken down into total acute admissions, total ICU admissions, and total nursing home bed days.
For each participant, all cost and utilization data were summed over 6-month time intervals, resulting in a total value for each of three data collection periods: baseline (0-6 months before the intervention), Time Period 1(from intervention start to 6 months following the start of the intervention), and Time Period 2 (from 6 to 12 months after the start of the intervention). Because participants were recruited and assigned to the arms of the study sequentially over an 18-month period, and in order to have 6 months of data for each patient before initiation of the treatment and 12 months after treatment initiation, fiscal year 2003 through 2007 data were collected for all patients enrolled in the study. Furthermore, to ensure that the data were complete, we collected all the cost and utilization data incurred by the study patients anywhere in the VA system rather than just the care that veterans received in VA Network 2. For example, if the veteran and his or her caregiver spent their winter in Florida and used VA services, that utilization and cost were also collected. Medicare data were also collected through the VA Information Resource Center. However, due to VA data security policy changes, only 2003-2004 data were available before the study was completed.
Data Analysis
All data were verified for completeness and accuracy and cleaned and coded by the data analyst. Demographic and other variables were compared at baseline to assess the equivalence of the treatment and control conditions. Continuous variables were analyzed using Student's t tests, and categorical variables were analyzed using c 2 tests. No systematic differences between the groups were detected.
Intention to treat methodology was used for all analyses. Intention to treat methodology is a conservative approach where, for the purpose of data analysis, all participants are retained in the condition to which they were assigned (i.e., either intervention or UC) even if some participants refuse all or part of the intervention and return to UC (Cuzick, Edwards, & Segnan, 1997) . Therefore, in this analysis, if a participant had been randomly assigned to the intervention condition, his or her data would be included in that group during data analysis even if he or she had refused the intervention or dropped out after receiving only one or two sessions.
Separate analyses, comparing participants who reported that they received any additional treatments (such as electing to join a community support group after being enrolled in the study) and those who did not, were performed. In addition, to assess any potential biases, data from those who continued in the study were compared with data from those who failed to complete measures at 6 months or 1 year. There were no significant findings from either of these sets of analyses.
The primary data analytic approach employed random effects regression models (RERMs) using the Statistical Analysis System version 9.2 (SAS Institute Inc., 2004). RERMs offer a number of advantages over more traditional repeated measures analysis of variance or analysis of covariance (Gibbons, Hedeker, & Elkin, 1993; Singer & Willett, 2003) . Random subject effects can be included in RERMs to control for subject-to-subject differences. RERMs also allow for adjustments of variance-covariance matrix, such as adjustments for first-order autoregressive error AR(1) terms. One example is the greater correlation often observed between data points that are closest in time. For example, health care costs incurred in one 6-month period are likely to be more highly correlated with health care costs during the next 6-month period than they are with health care costs incurred in the subsequent 6-month interval. The AR(1) process assumes the correlation decays geometrically over time.
Although RERMs can accommodate missing values and nonspherical residuals, they do require a normal distribution of residuals. As a result, both the cost and the utilization data needed to be transformed in order to approximate a normal distribution of the residuals. Both logarithmic and square root transformations are commonly used to achieve normal distribution of residual. The square root transformation was used on all variables because there were zero values present in both cost and utilization data. A logarithm transformation cannot be applied in such a situation because the logarithm of nonpositive quantities is undefined.
Using RERMs, we examined the impact of condition (intervention vs. UC), time (divided into 6-month intervals beginning 6 months prior to entry into the study and ending 12 months after entry into the study), and Condition × Time interaction effects on our constructs of interest: health care costs (total cost) and health care utilization (total bed days, total admissions, and outpatient visits). When effects were observed in the total cost analysis, we partitioned the total cost down into inpatient cost, nursing home cost, and outpatient cost. We also analyzed the utilization data by acute care bed days and admissions, intensive care unit bed days and admissions, and nursing home bed days and admissions, as well as the number of outpatient visits.
Unlike survey or questionnaire data that are collected at discrete points in time, health care utilization and its associated costs occurs intermittently across a period of time. In order to investigate the short-and long-term effects of the intervention, we divided the cost and utilization data into 6-month intervals. As a result, the cost and utilization data were analyzed in three intervals or periods. These periods were as follows: baseline (the 6 months before the intervention), Time Period 1 (the first 6 months after the baseline; this period contains the intervention), and Time Period 2 (the second 6 months after baseline). For the purpose of presenting the results, we have termed the comparisons between Time Period 1 and baseline the "short-term" comparisons and Time Period 2 and baseline the "long-term" comparisons. The primary constructs of interest were total health care cost and total health care utilization.
Results
We screened 1,649 potential participants identified via the database or referrals; 591 were potentially eligible; of these, 321 caregivers declined to participate and 112 were not contacted due to completion of planned enrollment. One hundred fifty-eight caregiver and veteran couples were randomly assigned to TEP (n = 83) or UC (n = 75). The veterans and caregivers included in this study were older adults with a mean age of 78.41 and 73.94 years, respectively. Most participants were Caucasian and had a high school education and a mean income of less than $3,000 per month. Veterans had a moderate-to-severe level of dementia and were dependent on their caregivers for instrumental activities of daily living and for basic activities of daily living. Table 1 shows baseline characteristics of the caregivers and care recipients by group assignment; there were no statistically significant differences between participants in the two conditions at baseline.
There was a significant short-term (Time Period 1 compared with baseline) effect on total cost, F(1, 321) = 4.27, p = .039, and nursing home cost, F(1, 321) = 6.92, p = .009, with veterans in TEP achieving $2,768 in mean overall cost savings per patient and $1,059 in mean nursing home cost savings per patient as compared with those in UC (Table 2) . Inpatient cost did not differ significantly between the two groups over the course of the study. Outpatient cost decreased significantly between baseline and Time Period 1, F(1, 321) = 4.95, p = .027, but did not differ significantly across groups. Although there were no significant Group × Time interactions for inpatient and outpatient cost, both variables contributed to the significant Group × Time interaction found in the total cost measure. An inspection of the means presented in Table 2 reveals that Inpatient cost increased for both groups between baseline and Time Period 1, but the increase was smaller in the TEP group. Also, outpatient cost decreased over time for both groups, but the decrease in outpatient cost was greater for TEP veterans than for UC veterans for the 6-month period containing the intervention began.
There were no significant interaction effects between the groups in measures of health care utilization over time (Table 3) . Nursing home days approached significance, F(1, 321) = 3.49, p = .063, with a reduction in the number of nursing home days for the TEP condition during the time period containing the intervention (Time Period 1 as compared with baseline). The number of nursing home admissions was small and did not show this trend. Likewise, there were few acute and ICU admissions in this population during the study period, and therefore, no significant findings related to number or days of acute or ICU utilization. When total acute admissions and bed days were examined, a short-term increase was found, F(1, 321) = 5.51, p = .020, but this number did not differ significantly across the two groups. Total outpatient visits demonstrated a significant increase between baseline and Time Period 2, F(1, 321) = 4.80, p = .030, but again, there was no significant difference between the groups.
An analysis of baseline Medicare data that were available by the completion of the study revealed that on average only $152 in total care costs were spent by veterans in TEP and $141 by veterans in UC. The differences in Medicare costs were not significant between the two arms of the study.
Discussion
In the 6-month period including the intervention, TEP resulted in a significant decrease in the average overall cost of care per patient for veterans with moderate-to-severe dementia. Although all aspects of the total cost variable (i.e., inpatient cost, nursing home cost, and outpatient cost) contributed toward the significant difference in average overall cost per patient, only the nursing home cost variable showed statistically significant decreases for TEP veterans for the period including and immediately following the intervention. To our knowledge, this is the first study to examine the effects of telephone education and support groups for caregivers on total VA health care costs for the care recipients. The positive finding of reduced cost is therefore quite important. In the VA, for example, there are currently an estimated 295,771 enrolled veterans with dementia (U.S. Department of Veterans Affairs Office of the Assistant Deputy Under Secretary for Health, 2004 ). An average decrease in costs of $2,768 per patient over 6 months would obviously result in a large cost savings.
Unfortunately, the decrease in the total cost variable was not maintained over the following 6-month period. The dissipation of cost savings may be explained by the fact that TEP was not continued after the 10-week program. In some other caregiver support programs, caregivers received ongoing support after their initial training program (Brodaty & Peters, 1991; Mittelman et al., 2006; Nichols et al., 2008) . This type of approach resulted in delayed nursing home placement, sustained improvement in caregiver health, or a decrease in hours spent providing care Mittelman et al., 2006; Nichols et al., 2008) . Therefore, it is possible that TEP cost differences could be maintained if ongoing supports, such as monthly follow-up meetings or periodic care management calls, are provided to the caregivers. Further work is necessary to determine whether this is indeed the case.
One limitation of our study is that we did not assess costs of the intervention itself. Our intervention holds significant similarities to one component of the intervention described by Nichols and colleagues (2008) known as Resources for Enhancing Alzheimer's Caregiver Health (REACH) II. Both are telephone-based group interventions aimed at delivering education and fostering social support. The REACH II intervention included 12 individual sessions provided in the home and over the phone and 5 telephone group sessions. The cost of these five group sessions (including time for initiation of the group and wrap-up) was estimated to be $149 per person for groups of 5-6 caregivers. TEP did not include individual interventions and included 10 telephone group sessions for 5-8 caregivers. Therefore, if one used the REACH II cost data to estimate, the costs of delivering the TEP telephone group would be approximately $300 per participant. In comparison to the average cost savings for the care recipients of $2,768, telephone-based caregiver support and education groups would appear to be a wise investment of resources. Additional work is needed, however, to obtain accurate estimates of the costs of delivering TEP telephone groups.
Another limitation is that our study had incomplete access to Medicare cost data. Our access to Medicare cost data for the patients involved in our study was hindered by lag times in data accessibility and changes in policy occurring at the time of our study. As a result, the Medicare data in this study were limited to only the baseline portion of the data collection period. However, during the baseline period, the average total cost of VA care per veteran in the two arms of the study was $7,541 as compared with the average Medicare cost of only $147. This finding suggests that only a small percentage of veterans in our study used Medicare. Two studies have indicated that more than 40% of dually eligible veterans use both services (Hynes, Koelling, & Stroupe, 2007; VA Information Resource Center, 2003 ). This study is not able to ascertain why Medicare use was much lower in our study sample than in national samples. This finding, however, does suggest that because of the low use of Medicare, if we would have been able to obtain Medicare data for the other two time periods of the study, it would have been unlikely to change the results of our study. Nevertheless, additional studies are needed that include Medicare costs for entire study periods in data analyses. This would require longer term studies because of the lag time in obtaining Medicare data especially in intervention studies where sequential recruitment of subjects is common. Our study findings cannot be extrapolated to other types of caregivers, such as adult children. There is evidence in the literature that spouses and adult children have different needs for support (Cohler, Groves, Borden, & Lazarus, 1989; Toseland, McCallion, Gerber, & Banks, 2002) and respond differently to caregiving interventions (Smith & Toseland, 2006; Sorensen, Pinquart, & Duberstein, 2002) . In addition, our sample has a limited racial and ethnic distribution, with just over 90% of all participants being Caucasian. Work on the REACH I study has demonstrated some important differences between caregivers of various ethnic backgrounds (Schulz et al., 2003) . Our study findings should, therefore, not be used to generalize to minority caregivers. In summary, the TEP intervention has demonstrated a significant effect on lowering the costs of care of veterans with dementia living at home over the short term. Further work is needed to document and understand the mechanisms by which caregiver interventions lower the costs of care for care recipients and how this can be sustained over the long term. Additional work is also needed to determine if these effects will also be seen with other types of care recipients whose caregivers participate in support and education groups.
